Evidence for differential signaling in human conjunctival epithelial cells adherent to laminin isoforms.
Both the laminin composition of the basement membrane and the keratin intermediate filament composition of the epithelial cell differs between cornea and conjunctiva, suggesting that at least some aspects of ocular surface epithelial cell differentiation may be regulated by extracellular matrix. The purpose of this study was to analyse the role of beta1 integrin in intracellular signaling pathways in human conjunctival epithelial cells adherent to laminin. In addition, the purpose was to compare the phosphorylation kinetics of signaling intermediates in cells adherent to different laminin isoforms. Cell adhesion assays, integrin clustering experiments, and integrin function blocking experiments demonstrated that beta1 but not beta4 integrin mediated human conjunctival epithelial cell adhesion to placental laminin isoforms (laminin-10/11) and induced focal adhesion kinase (FAK) tyrosine phosphorylation. Western blot analysis of cell lysates adherent to placental laminin showed that the tyrosine phosphorylation of p130Cas and FAK was maximally above constitutive levels after 60 min. In cells adherent to EHS laminin (laminin-1), the tyrosine phosphorylation kinetics of tensin, p130Cas, FAK and unknown proteins of 138 kDa and 110 kDa were similar, and peaked above constitutive levels after 30 min. Tyrosine phosphorylation of a 70 kDa protein was induced by cell adhesion to EHS laminin after 5 min, and phosphorylation peaked at 15 min. In contrast, the tyrosine phosphorylation of the 70 kDa protein was undetected in cells adherent to placental laminin. Erk-1 phosphorylation and activation was not differentially modulated by conjunctival epithelial cell adhesion to laminins. However, phosphorylation and activation kinetics of Erk-2 in cells adherent to placental laminin was similar to that observed for FAK and p130Cas. Erk-2 phosphorylation and activation was essentially undetectable in cells adherent to EHS laminin. These observations suggest that human conjunctival epithelial cell adhesion to different laminin isoforms activates different intracellular signaling pathways, and provides support for the hypothesis that extracellular matrix molecules can modulate ocular surface epithelial cell differentiation via alternate signaling pathways.